Involvement of protein kinase C in competence induction of macrophages to generate T suppressor cells.
We have previously described an Ia-expressing macrophage hybridoma clone, termed clone 59, which attains the ability to induce Ts cells after activation with murine rIFN-gamma. In this report, we show that a protein kinase C (PKC) activator, PMA (10 ng/ml) can replace IFN-gamma in inducing this form of macrophage competence. IFN-gamma-induced cellular competence was abrogated specifically by a PKC inhibitor but not by inhibitors that have specificity for cyclic nucleotide-dependent protein kinases. Furthermore, PGE2 known to induce protein kinase A in murine macrophages also failed to induce competence. In contrast, the ability to induce Th responses was neither dependent on IFN-gamma nor inhibited by prior treatment with protein kinase inhibitors. Furthermore, PKC depletion of macrophages by treatment with high doses (100 ng/ml) of PMA abrogated their ability to induce Ts cells. In addition, PKC-depleted macrophages failed to regain the ability to stimulate Ts cells after further treatment with IFN-gamma. The ability of IFN-gamma to modulate macrophage-mediated induction of Ts cells does not clearly correlate with an increased Ia expression as inducible expression of Ia was not consistently abrogated by PKC inhibitor treatment. In addition, PKC inhibitors failed to prevent the production of the cytokines IL-1 and IL-6. However, incubation of IFN-gamma or PMA-treated macrophages with antibodies recognizing the putative IJ ligand blocked the ability to induce Ts cells, suggesting the expression of these determinants on accessory cells is responsible for Ts induction.